This paper examines whether insider trading disclosures have information transfer effects within the same industry. We find that on the dates an insider trade is filed with the SEC, the stock returns of industry peers are positively correlated with the direction of the trade, i.e., 
Introduction
This study provides evidence of information transfers to industry peers from a firm's insider trading disclosures. Previous literature on information transfer finds that a firm's public disclosures have information transfer effects in settings such as earnings announcements and management forecasts (e.g., Foster [1981] , Baginski [1987] , Han and Wild [1990] , and Kim et al. [2008] ). Prior literature on insider trading finds that insider trading filings have a significant impact on the stock returns of filing firms (e.g., Brochet [2010] and Veenman [2012] ). However, to the best of our knowledge, no study has examined whether the disclosure of insider trades impacts non-disclosing firms in the same industry. This paper aims to fill this void.
Insiders are contrarian investors who appear to trade on market misvaluation (e.g., Ali et al. [2011] , Piotroski and Roulstone [2005] ). As insiders have more accurate judgments about their own firms' value compared to outside investors, they can trade against the market when share price deviates from the insiders' estimate of intrinsic value. This misvaluation can be at the industry level. For example, in 2000, at the end of the internet bubble period, insiders and institutions were net sellers (e.g., Berman [2002] and Griffin et al. [2011] ). Because firms in the same industry operate in a similar business environment, face similar suppliers and customers, and experience common industry shocks, insiders have knowledge of industry-wide information through the private observation of their own firms. This information may not be available to, or properly processed by, public investors. Given the information advantage of insiders with regard to industry-level information, it is possible that the disclosure of insider trades will send a signal about industry misvaluation to investors in industry peers. A real-world example illustrates this reasoning. On 22 nd May 2012, Facebook disclosed that CEO Mark Zuckerberg sold 30.2 million
Facebook shares (equivalent to 1.41% of shares outstanding). On that date, Facebook experienced a decrease in price as did other firms related to the social network service. For example, the price of Linkedin decreased by 2.02% and the price of Renren (the so-called "Chinese Facebook"), decreased by 0.84%.
We use insider trading intensity, measured as the number of shares traded by insiders divided by the number of shares outstanding (with a positive sign for insider purchases and a negative sign for insider sales), to proxy for the signal in SEC filings disclosing the existence of a trade. The intuition is that insider purchases (sales) can signal that the insider's industry is relatively undervalued (overvalued) and the amount of trading can convey the strength of the signal. We test this intuition by regressing the abnormal returns of non-filing firms in the same four-digit SIC industry 1 on the signed insider trading intensity controlling for firm size, book-tomarket ratio, and short term momentum. We find that the signed insider trading intensity is significantly and positively correlated with industry peers' abnormal returns, suggesting the existence of positive information transfer effects from the disclosure of insider trading.
We next examine whether the insider trading filings of industry leaders have a stronger impact on their industry peers. Lo and MacKinlay [1990] and Hou [2007] find that large firms lead small firms in stock returns. Therefore, it is possible that the signal from the insider trading filings of bigger firms have a stronger impact than that of smaller firms. Following Hou [2007] ,
we assume large firms play leading roles in an industry. We use two proxies to measure firm size, (sales revenue and total assets), and define firms in the top decile of firm size as industry leaders.
We interact an indicator variable for being an industry leader with the signed insider trading intensity and find the interaction is significantly positive, suggesting that insider trading filings of industry leaders have a stronger impact on their industry peers than those from other firms in the same industry.
In addition, we examine whether the information transfer effects of insider trading filings are different for rival peer firms than for non-rival peer firms. Kim et al. [2008] find that rival firms' prices react to management forecast announcements in the opposite direction of the announcement news. This is possibly due to the announcement signaling shifts in competition which negate the positive information transfer arising from industry commonalities. Following this argument, it is possible that the information transfer effects of insider trading filings will be less positive for rival firms than for non-rival firms. To test this possibility, we obtain two measures of whether firms are industry rivals. The first is based on the market reaction to other firms' earnings announcements (Kim et al. [2008] ) and the second is based on industry-adjusted return on equity correlation (Lang and Stulz [1992] ). We include indicator variables for rival status and their interactions with the signed insider trading intensity in our regressions. We find that rival firms experience less positive information transfer than non-rival firms, consistent with prior findings in settings such as bankruptcy announcements, dividend revisions, and management forecasts (e.g., Lang and Stulz [1992] , Laux et al. [1998], and Kim et al. [2008] ).
We separate our sample by insider purchase filings vs. insider sales filings to examine whether the information transfer effects differ across positive and negative signals. We find that the information transfer effects are stronger for insider sales filings than for insider purchases filings, consistent with the findings of Han et al. [1989] that bad-news forecasts have more positive information transfer effects than good-news forecasts. In further tests we find that insider sales are more capable than purchases in predicting the market reaction to future earnings announcements of industry peers, that insider sales have a stronger association with industry misvaluation than insider purchases, and that insider sales contain more industry-level information than insider purchases. These asymmetries are consistent with disclosures of insider sales having a greater information transfer effect than disclosures of insider purchases. We theorize that insider sales are more industry-related than insider purchases for three reasons. First, in bad times, firms' returns tend to be more correlated than in good times (Ang and Chen [2002] ).
Second, the greater litigation risk from selling on bad news (relative to buying on good news)
suggests that insiders are less likely to sell on firm-specific news than they are to buy on firmspecific news (Cheng and Lo [2006] ). Since industry-level information is not private and trading upon that is less likely to be prosecuted, we expect insiders would take advantage of their knowledge about industry-level information and trade against the industry misvaluation. Third, insiders can exploit industry-level bad news by selling more easily than they can exploit industry-level good news by buying. Insiders' substantial equity positions enable them to take advantage of industry overvaluation (by selling their shares); in contrast, trading on industry undervaluation requires sufficient cash holdings. In addition, insiders' wealth is strongly correlated with their firm's prospects so purchases result in increased idiosyncratic risk as opposed to sales which diversify the insider's portfolio. All else equal, we expect insiders should be more sensitive to negative industry-level news than positive industry-level news which is consistent with our empirical findings.
Our paper contributes to the prior literature in two main areas. First, it contributes to the insider trading literature by documenting that the disclosure of insider trades affects the share prices of non-disclosing firms in the same industry. Previous studies on insider trading tend to emphasize the role of firm-specific information in insider trading (e.g., Piotroski and Roulstone [2004] ). We find that insiders trade upon industry-level information as well and the disclosure of insider trades conveys relevant information regarding industry peers. Second, this paper contributes to the information transfer literature. Prior literature in this field documents that public disclosures such as earnings announcements and management forecasts have information transfer effects (Foster [1981] , Baginski [1987] , Han and Wild [1990] , and Kim et al. [2008] ).
We contribute to this line of literature by showing that insider trading filings also have information transfer effects. Our results have implications for investors who want to understand the role of insider trading filings in conveying information to the market.
The remainder of the paper is organized as follows. Section 2 discusses our sample selection process and research design. Section 3 presents the empirical results. Section 4 discusses the results of additional analyses. Section 5 concludes. Following previous studies, we further limit the sample by requiring that share codes in CRSP be 10 or 11 and we exclude the following observations: (1) filings published three days before or after an earnings announcement or a management forecast announcement; 2) filings where the trade size is less than 100 shares or the trade price is less than $2; (3) filings with traded prices outside the range between the daily low and high prices reported in CRSP; (4) filings where the trade size exceeds total shares outstanding in CRSP; and (5) filings where the number of shares traded exceeds total daily trading volume in CRSP. To be included in our sample, we also require that stock return and financial data are available in CRSP and Compustat, respectively. We obtain analyst forecast data from I/B/E/S.
Sample Selection and Research Design
To form the sample for our main analyses, we first obtain insider trading filing dates (subject to the above restrictions) and then match the filing firm-dates with the CRSP and
Compustat non-filing firms based on four-digit SIC code. 5 Our final sample has 359,367 filingdates and 24,799,150 industry-peers-filing-date observations.
MEASUREMENT OF INSIDER TRADING FILING NEWS
To examine the information transfer effects of an insider trading filing, we need to measure the news in the filing. One candidate measure is the firm-specific market reaction to the disclosure of the insider trade. Its advantage is that it captures the market's assessment of the valuation implications of the insider-trading disclosure. However, it also captures other industry news besides the piece reflected in the trade and hence can result in a reverse causality problem.
A similar issue arises in the information transfer studies regarding earnings announcement and management guidance (Han et al. [1989] , Han and Wild [1990] and Kim et al. [2008] ). Those studies prefer unexpected earnings or unexpected managers' forecasts over the cumulative abnormal return around the announcements as proxies for the announcement news since the former type of measures are independent of industry peers and other industry-level news. For this reason, we construct a non-market measure of insider trading filing news, the signed insider 5 We require that an industry has more than 2 firms in the matching process. The results are quantitatively similar when we include observations from industries with only two firms.
trading intensity (TradeInt), defined as: the number of shares reported on insiders' Form 4 filings on a given firm-day, scaled by shares outstanding, with a positive sign for purchases and a negative sign for sales. 6 Prior papers on insider trading generally find that the disclosure of insider purchases is accompanied by significantly positive abnormal returns for the filing firm and the disclosure of insider sales is followed by significantly negative abnormal returns for the filing firm, with these effects increasing in trade size (e.g., Brochet [2010] and Veenman [2012] ). 7 Therefore, our signed insider trading intensity measure should capture differences between purchases and sales and will give greater weight to trades with larger size.
REGRESSION MODEL FOR THE MAIN RESULTS
To examine whether the information in insider trades transfers to industry peers, we regress the cumulative abnormal return of industry peers on the signed insider trading intensity.
Brochet [2010] finds that the effect of insider trade filings on the stock price of the filing firm is concentrated in the three-day period starting on the filing date. Hence, we choose the three-day period starting on the filing date to calculate the cumulative abnormal return of non-filing firms.
In addition, we follow Lakonishok and Lee [2001] and include Size and BM to control for size and book-to-market effects and include the non-filing firms' recent returns (CAR_17) to control for momentum effects.
The regression model is as below:
6 As a robustness check, we measure the disclosure news as the disclosing firm's 3-day cumulative abnormal return beginning on the date of the insider trading filing. The results are quantitatively similar. We do not include these results in the main results because, as discussed, this measure could be confounded with other industry news and is susceptible to a reverse causality explanation. 7 To further verify the informativeness of insider trading intensity, we regress the disclosing firm's 3-day cumulative abnormal return beginning on the date of the insider trading filing (CAR02) on insider trading intensity with control of firm size, book-to-market ratio and short momentum. We find insider trading intensity is significantly associated with the CAR02 and the association is much larger for insider purchase intensity than for insider sales intensity, in line with Brochet [2010] 
where:
LeaderDum = a dummy variable with the value of one for industry leaders and zero for non-leader firms, measured by LeaderDum1 or LeaderDum2, where LeaderDum1 = a leader dummy with the value of one for firms with sale revenues in the top decile of the Compustat population in that industry year and zero otherwise, and
LeaderDum2= a leader dummy with the value of one for firms with total assets in the top decile of the Compustat population in that industry year and zero otherwise.
All other variables are as defined above.
REGRESSION MODEL FOR TESTING THE DIFFERENTIAL EFFECTS OF RIVAL FIRMS VS. NON-RIVAL FIRMS
For the purpose of testing the differential effects of information transfer on rival firms vs.
non-rival firms, we need to identify rival firms. Kim et al. [2008] use ex-ante approach to collect data on rival firms through Hoover's and the firm's 10-K report. By contrast, we use two ex-post approaches to identify rival firms, one based on information transfer effects in the earnings announcement setting and the other based on industry-adjusted return on equity (ROE) correlations.
For the first approach, we look at the information transfer effects in the setting of earnings announcement and assume firms with less positive spillover effects as rival firms, following the spirit of Kim et al. [2008] . To be specific, we regress non-announcement firms'
cumulative abnormal return on announcement firms' unexpected earnings (UEA), defined as the difference between actual earnings per share and analyst-forecasted earnings per share scaled by the share price 21 days before the announcement, using model (1) above with replacement of filing news (TradeInt) with unexpected earnings (UEA). We run the regressions for each pair of firms in the same industry and obtain the coefficient on UEA (β UEA ). We require the number of observations for each regression larger than 12 to ensure the reliability of the estimation. After that, we compare the coefficient (β UEA ) with all coefficients we can get by industry and year and define those pairs of firms with β UEA less than the first quartile of the population for both sides of competitors as rival firms (RivalDum1). After obtaining the dummy variables for rival firms, we run the following regression model: 
RivalDum = an indicator variable with the value of one for rival firms and zero for nonrival firms, measured by RivalDum1 or RivalDum2, where RivalDum1 = an indicator variable that takes the value of one if β UEA is less than the first quartile of the population by industry and year for both sides of competitors and zero otherwise, where β UEA is the coefficient on unexpected earnings, defined as the difference between actual EPS and analyst forecast EPS scaled by the share price 21 days before the announcement, in the regression with dependent variable of non-announcing firms' threeday abnormal return starting on an earnings announcement date of announcing firms and control variables including SIZE, BM, and CAR_17 for non-announcing firms, and RivalDum2 = an indicator variable that takes the value of one if the industry-adjusted ROE correlation between non-filing firms and filing firms in the past ten years is below the first quartile of the population for two sides of competitors and zero otherwise.
All other variables are defined above.
DO INSIDER TRADING FILINGS PREDICT FUTURE EARNINGS ANNOUNCEMENT NEWS FOR INDUSTRY PEERS?
To further understand whether insider trading filings contain industry-level news, we test whether the signed insider trading intensity ( 
CAR_11EA = the three-day cumulative abnormal return starting on one day before the earnings announcement date adjusted for the Fama-French size and book-to-market 5*5
portfolios.
TradeInt is as defined earlier.
Empirical Results

DESCRIPTIVE ANALYSIS
Our sample is based on 24,799,150 industry-peer-filing-date observations. The top and bottom one percentiles of the data are winsorized for all variables except those with a natural boundary (i.e., indicator variables). Table 1 reports descriptive statistics (note that TradeInt, CAR02, CAR_17, and CAR_11EA are multiplied by 100 to reduce zeroes after the decimal point).
The mean and median values of CAR02 are -0.127% and -0.269%, respectively. 
INFORMATION TRANSFER FROM INSIDER TRADING FILING
In this section, we test whether the investors of industry peers react to the signal in insider trading filings.
[Insert Table 3 here] Table 3 presents the results of estimating equation (1) where we regress industry peers' cumulative abnormal return (CAR02) on the signed insider trading intensity (TradeInt) after controlling for size, the book-to-market ratio, and momentum. Given the large number of observations and the fact that our dependent variable is a stock return, we cluster standard errors by filing date to control for cross-sectional correlation among the observations.
We first measure the insider trading intensity based on individual filings and use the full sample to run the regressions. The results are reported in Panel A. We find that signed insider trading intensity is significantly positively related to industry peers' cumulative abnormal return after controlling for size, the book-to-market ratio, and momentum (see model 1). In other words, industry peers' prices move in the same direction as the signal in the filing. The coefficients on the proxies for size, the book-to-market ratio, and momentum generally show the desired sign and significance. Economically, the coefficient of 0.141 suggests that industry peers will experience a decrease of 0.039% in price when insiders at a firm report selling 0.275% of shares outstanding (equal to one standard deviation of the shares traded). This decrease is about 30% of the mean cumulative abnormal return of the peer firms of -0.127%.
Han et al. [1989] find that good-news management forecasts have negative information transfer effects while bad-news management forecasts have positive information transfer effects on industry peers. To examine whether the asymmetric information transfer effects exist in the insider trading filing setting, we separate our sample based on the nature of filings news defined by the signed insider trading intensity (TradeInt). Filings with positive (negative) TradeInt are insider purchases (insider sales) filings. We find that insider purchasing intensity is insignificantly correlated with industry peers' cumulative abnormal returns (see model 2) while insider sales intensity (with a negative sign) is significantly positively correlated with industry peers' cumulative abnormal returns (see model 3). The difference in the coefficients on the signed insider trading intensity between insider purchase filings and insider sales filings is significant at the 10% level. In other words, we find that the positive information transfer effects of insider trading filings come from insider sales filings and the difference between insider purchases filings and insider sales filings is significant in terms of their impact on industry peers' stock return.
We share price, and the information transfer coefficient might not be biased downward.
In our sample, there are some industry dates having more than one insider trading filing, i.e., two or more firms in the same industry file insider trades on the same date. In our tests in Panel A, we keep all filings separate in order to examine the differential effects of filings from different firms within the same industry (e.g., industry leaders vs. industry followers). For robustness, we estimate equation (1) after combining firm-day filings at the industry level. Panel C shows the results of estimating equation (1) with industry-day filings as the independent variable; we find our results remain intact.
INCREMENTAL INFORMATION TRANSFER EFFECTS FOR FILINGS FROM INDUSTRY LEADERS
Lo and MacKinlay [1990] and Hou [2007] find there is an asymmetric lead-lag effect from big firms to small firms but not vice versa. Based on this finding, we examine whether the insider trading filings of industry leaders have stronger information transfer effects. We construct indicator variables (LeaderDum) for industry leaders based on sales revenue and total assets and interact these indicators with the signed insider trading intensity (TradeInt). We use the coefficients on the interactions to measure the incremental effects from a filing firm being an industry leader.
[Insert Table 4 here] Table 4 reports the results. After controlling for size, book-to-market, and momentum, we find that the signed insider trading intensity (TradeInt) remains significantly positively correlated with industry peers' cumulative abnormal return (CAR02) for non-leader firms. Furthermore, we find the coefficients on the interaction between industry leader dummies (based on sales revenue or total assets) and signed insider trading intensity (TradeInt) are significantly positive, suggesting that insider trading filings by industry leaders have stronger information transfer effects on their industry peers. Depending on the size definition we use, we find the magnitude of the information transfer effect increases from 160% to 210% for filings from industry leaders relative to non-leaders, suggesting that signals from industry leaders have much stronger impact than signals from non-leader firms.
To examine whether the incremental leader effects differ between purchases and sales filings, we run regressions separately by purchases and sales and find that the interaction term is significantly positive for sales (purchases) when leader dummy is defined based on sales revenue (total assets), suggesting that both insider purchases filings and sales filings could be informative to industry peers when they are from industry leaders.
DIFFERENTIAL INFORMATION TRANSFER EFFECTS ON RIVAL FIRMS VS. NON-RIVAL FIRMS
Kim et al. [2008] find that rival firms experience negative information transfer while nonrival firms experience positive information transfer in the management forecast setting.
Capitalizing on this insight, we examine whether rival firms experience less positive information transfer than non-rival firms in the setting of insider trading filings. Based on prior information transfer research, we create two indicator variables for whether firms are rivals or non-rivals.
These indicators are observed information spillover effects in the settings of earnings announcements and industry-adjusted ROE correlation. We include the interactions between rival indicator variables and the signed insider trading intensity (TradeInt) in our main regressions and rely on the coefficients on these interactions to interpret the differential effects on rival firms vs. non-rival firms.
[Insert Table 5 here]
The results are provided in Table 5 . As before, control variables generally show expected sign and significance. More importantly, we find that the coefficients on the signed insider trading intensity (TradeInt) are significantly positive while the coefficients on the interaction between the rival dummies (based on earnings announcements in model 1 and industry-adjusted ROE correlations in model 4) and the signed insider trading intensity are significantly negative, suggesting that non-rival firms experience positive information transfer while rival firms have less positive information transfers. Examining the effect of the rival dummies further, we find that the sum of the coefficients on the signed insider trading intensity and the coefficients on the interaction terms are insignificant. This implies that, for rival firms, the effects of competition mitigate the effects of industry commonalities such that the net effects of information transfer for rival firms are insignificant.
We run the regressions separately by purchases and sales and find the results are driven by sales sample, as shown in model 2 and 3 for rival dummy based on earnings announcements and in model 5 and 6 for rival dummy based on industry-adjusted ROE correlations, implying that the competition shifts exist only when rivals experience bad news in the insider trading filing setting.
DO INSIDER TRADING FILINGS PREDICT INDUSTRY PEERS' FUTURE EARNINGS ANNOUNCEMENT NEWS?
Our results so far indicate that, at least for insider sales, the disclosure of insider trades has an information transfer effect: peer firms' stock returns react negatively to the revelation of insider selling. In this section we investigate the actual news content of insider trading filings by documenting an association between insider trading filings and future industry news. We do this by regressing future earnings announcement news for peer firms (proxied by the cumulative abnormal returns of non-filing firms during the following earnings announcement period (CAR_11EA)) on the signed insider trading intensity (TradeInt). We expect a positive sign on the signed insider trading intensity, especially for the disclosures of insider sales.
[Insert Table 6 here]
The results are reported in Table 6 . We find that signed insider trading intensity (TradeInt) is significantly positively correlated with the following earnings announcement news of industry peers. When we separate the sample according to the sign of TradeInt (insider purchase filings or insider sales filings), we find that insider purchase intensity is insignificantly correlated with future earnings announcement news while insider sales intensity (with a negative sign) is significantly positively correlated with future earnings announcement news. Thus, the incidence of insider selling at a given firm predicts future negative earnings news at peer firms. Overall, these findings support our conjecture that insider trading filings signal future industry performance and that this relation is stronger for insider sales than for insider purchases, consistent with our prior findings. 
Additional Analyses
INSIDER TRADING AND INDUSTRY MISVALUATION
Model 2:log(MV) i,t =α j,t +β 1 log(BV) i,t +β 2 log(abs(NI)) i,t +β 3 NegDum(NI) i,t *log(abs(NI)) i,t + ε i,t
Model 3: log(MV) i,t =α j,t +β 1 log(BV) i,t +β 2 log(abs(NI)) i,t +β 3 NegDum(NI) i,t *log(abs(NI)) i,t +β 4 Lev i,t + ε i,t
where: Table 7 here]
To test whether insiders trade on industry-level news, we first separate the sample according to the rank of industry misvaluation based on three models into three groups (more overvalued as rank increases), and then calculate the average insider purchase, average insider sales and average net trades for each group. The results are provided in Panel A of Table 7 .
There are 66,957 firm-year observations in the aggregated insider trading sample. We can see that as industry misvaluation increases, both insider sales and net trades increases, while insider 9 Rhodes-Kropf et al. [2005] also estimate a firm-year misvaluation measure and a long-run value to book measure; the former estimates how over or under-valued a firm is in a given year while the latter measures the component of the market-to-book ratio that is consistent with the firm's fundamentals and the long-run relation between fundamentals and market value. See sections 4 and 5 of Rhodes-Kropf et al. [2005] for details on the estimation of these measures.
purchases not necessarily decreases, especially when industry misvaluation is measured based on model 2 and 3, suggesting that insiders more likely trade on negative industry-level news but not positive industry-level news.
We then look at this issue reversely by first grouping the observations based on insider trades (purchases vs. sales) first and then calculating the average industry misvaluation. Specially, we aggregate the insider trading data at the firm-year level and separate the sample according to whether the aggregate number of shares traded is positive (net insider purchasing during the firm-year) or negative (net insider selling during the firm-year). We then calculate industry-year misvaluation for firm-years with net purchasing and firm-years with net selling. Based on the results discussed before, we expect that firm-years with net insider purchasing (net insider selling) occur when the firm's industry is under (over) valued and further, this relation between industry misvaluation and firm-year trading to be stronger for firm-years with net insider selling. Panel B provides the results. In the net purchase subsample, average industry misvaluation from Model 1 is negative (signifying undervaluation) but only marginally significant. Using Models 2 and 3 there is no significant industry-level misvaluation for firms with net insider purchasing. In contrast, firm-years with net insider selling are in industries that are significantly overvalued using all three valuation models. The differences between purchases and sales are significant across all three models. Thus, we find evidence that insider sales (but not purchases) are associated with industry-level misvaluation, in line with prior evidence.
Panel C presents similar findings in a regression setting. This panel reports the OLS coefficient (with t-statistics in parentheses) on the industry-level misvaluation measure in regressions with measures of insider trading as the dependent variable. Specifically, we regress insider purchases (scaled by shares outstanding), insider sales (scaled by shares outstanding), and net insider trading (purchases minus sales, scaled by shares outstanding) on the Rhodes-Kropf et al. [200] ) industry misvaluation measure, firm-level misvaluation measure, and long-run value to book value (for brevity, we only report the coefficient on industry misvaluation). As seen in Panel C, the coefficients on industry misvaluation are insignificant in explaining insider purchases but is highly significant in explaining insider sales and net insider trading: when industries are overvalued, insider selling is higher and net insider trading is lower, i.e., insiders sell when their industries are overvalued.
EFFECTS OF INSIDER TRADING ON INDUSTRY-LEVEL INFORMATION
Our results thus far show that a firm's disclosure of insider trades provides incremental information to other firms in the same industry and that disclosures of insider sales contain more industry-level information than disclosures of insider purchases. In this section, we provide evidence based on an industry-level sample to show that insider trading, especially insider sales, helps prices incorporate industry-level information.
We first run the following regression for each four-digit industry and year:
where INDRET = the four-digit SIC industry value-weighted weekly return; MARET = the value-weighted market weekly return.
The R 2 obtained in model (8) [Insert Table 8 here]
The results are shown in Table 8 . Consistent with our conjecture, insider trading activities at the industry level significantly increase the industry-specific information in prices. This relation is driven by insider sales with the coefficient on insider purchase being insignificantly different from zero and significantly different from the coefficient on insider sales.
Conclusion
In this paper, we examine whether insider trading filings have intra-industry information transfer effects. We find that insider trading filings convey industry-level information and investors of industry peers learn from the signal of the filings and react to the signal in the same direction. The information transfer effects differ across firms in the same industry. Insider trading filings from industry leaders have stronger information transfer effects to industry peers, suggesting filings from industry leaders contain more industry-level information. We also find that rival firms experience less positive information transfer effects than non-rival firms, consistent with the argument that industry commonalities and competitive shifts explain the effects of information transfer in opposite directions. Furthermore, we show that insider selling is associated with an accounting-based measure of industry overvaluation; however, insider purchases are not associated with industry undervaluation. Similarly, insider selling (but not insider purchasing) is positively associated with how idiosyncratic an industry's returns are.
Overall, our results show that insider selling is strongly associated with industry information. We speculate that this is due to negative shocks being more systematic than positive shocks, lower litigation risk for insider sales based on industry-level information relative to that based on firmspecific information, and large equity position of insiders.
Previous studies on insider trading find that insider trading filings have significant impacts on a firm's stock return (e.g., Brochet [2010] and Veenman [2012] ). Our paper adds to this literature by showing that insider trading filings also affect the share price of industry peers.
Our evidence shows that insider trading contains industry-level information in addition to the firm-specific information emphasized in prior papers such as Piotroski and Roulstone [2004] .
The information transfer literature finds that earnings announcements and management forecasts have spillover effects on industry peers (e.g., Foster [1981] , Baginski [1987] , Han and Wild 2010. CAR02 is the three-day cumulative abnormal return starting on a Form 4 filing date for non-filing firms matched based on fourdigit SIC code, adjusted for the Fama-French size and book-to-market 5*5 portfolios. TradeInt is the number of shares as reported on Form 4's filed by insiders scaled by shares outstanding with positive sign for purchases and negative sign for sales. Size is the market capitalization at the beginning of a year in millions dollars. BM is the ratio of book value of equity on market capitalization at the beginning of a year. CAR_17 is the seven-day cumulative abnormal returns prior to the Form 4 filing date for non-filing firms matched based on four-digit SIC code, adjusted for the Fama-French size and book-to-market 5*5 portfolios. LeaderDum1 is an indicator variable that takes the value of one if total sale revenues is in the top decile of the Compustat population in that year and zero otherwise. LeaderDum2 is an indicator variable that takes the value of one if the total assets is in the top decile of the Compustat population in that year and zero otherwise. RivalDum1 is an indicator variable that takes the value of one if β UEA is less than the first quartile of the population for both sides of competitors and zero otherwise, where β UEA is the coefficient on unexpected earnings, defined as the difference between actual EPS and analyst forecast EPS scaled by the share price 21 days before the announcement, in the regression with dependent variable of nonannouncing firms' three-day abnormal return starting on an earnings announcement date of announcing firms and control variables including SIZE, BM, and CAR_17 for non-announcing firms in the whole sample period. RivalDum2 is an indicator variable that takes the value of one if the industry-adjusted return on equity correlation between non-filing firms and filing firms in the past ten years is below the first quartile of the population for two sides of competitors and zero otherwise. CAR_11EA is the three-day cumulative abnormal starting on one day before earnings announcement date followed after the insider filings for non-filing firms matched based on four-digit SIC code, adjusted for the Fama-French size and book-to-market 5*5 portfolios. Additional data requirement on earnings announcement date and analyst forecast data reduce the sample size of CAR_11EA to 15, 978, 747. TradeInt, CAR02, CAR_17 and CAR02EA are multiplied by 100 for exposition purpose. market-to-book decomposition based on the sample of 66,957 firm-year observations from 1986 to 2010. Panel A presents the average insider trading intensity according to the industry misvaluation rank based on the three valuation models, i.e., model 1, 2, and 3. The insider-trading intensity measures include Trade_purch, Trade_sale, and Trade_net. Trade_purch is total shares purchased by insiders scaled by shares outstanding. Trade_sale is total shares sold by insiders scaled by shares outstanding. Trade_net is the total shares purchased by insiders minus the total shares sold by insiders scaled by shares outstanding. Models 1, 2, and 3 refer to the following three valuation regressions in Rhodes-Kropf et al. (2005) , where MV is market capitalization at the end of the fiscal year; BV is book value at the end of the fiscal year; NI is net income before extraordinary items for the fiscal year; abs(NI) is the absolute value of NI; NegDum(NI) is an indicator variable that takes the value of one if net income before extraordinary items is negative and zero otherwise; and Lev is the leverage ratio (the ratio of long-term liabilities to total assets). Each model is estimated crosssectionally by industry-year where industry is defined by four-digit SIC. The valuation based on industry-year-level multiples equals to the firm-specific accounting information variables multiplied by the industry-year multiples. The valuation based on industry-level multiples equals the firm-specific accounting information variables multiplied by the industry-level multiples which are the average, across years, of the industry-year multiples; industry is defined by four-digit SIC. Industry misvaluation equals the difference between the valuation based on industry-year-level multiples and the valuation based on the industry-level multiples. Firm misvaluation equals to the difference between market value and the valuation based on industry-year-level multiples. Long-run value to book value equals the difference between the valuation based on industry-level multiples and the book value of equity. where MARET is the value-weighted market return and INDRET is the four-digit SIC industry value-weighted return for week t. Insider trading is measured alternatively by Trade_net, Trade_pur, or Trade_sal. Trade_net is the absolute value of the difference between total shares purchased by insiders and total shares sold by insiders as a fraction of shares outstanding. Trade_pur is total shares purchased by insiders as a fraction of shares outstanding. Trade_sal is total shares sold by insiders as a fraction of shares outstanding. We use industry-year average values in the regressions. HERF is the revenue-based Herfindahl index of industry-level concentration. NIND is the average number of firms used to calculate the weekly industry return index. RETCORR is the Spearman correlation between MARET and INDRET for each industry year. The table reports OLS coefficient estimates and (in parentheses) tstatistics based on robust standard errors that are clustered by industry. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively.
